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PROBLEM TO BE SOLVED: To prevent attached information from being 
deleted and changed and also to secure reproducibility by dividing 
attached Information data into plural small-sized data pieces and 
dispersingly incorporating them in main Information. 
SOLUTION: When electronic signature data expressing a copyright are 
to be dispersingly record in the musical control information MIDI data 
read out from the floppy disk drive 25 of an electronic equipment 1, the 
character string of a decided electronic signature is inputted by a panel 
switch 27. The character string is converted into the character code 
data string of an ASCII with a prescribed algorithm and bits equivalent to 
one byte are produced In the bit string of an 8-bit constitution. Next, 
key-on event data being in the MIDI data are successively taken out and 
respective bits are embedded in parts of velocity byte parts. When one 
round processing of the number of the byte constituting the electronic 
signature data is performed, this electronic equipment returns to the 
step of a prescribed processing by setting the pointer of the byte of the 
electronic signature at the leading of the byte in order to perform the 
write processings of the electronic signature data again. 
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3 1 m^m 1 x« 2 jcg3®©«^®ma-> 

im^m 4 ] if 1 x« 2 (CIS® wffiMs -> 

«T1«^MS>'7.xAtc ctoT^ffiTS C i^#m<i:-r 
X5"AICct-pT^ffi$n^CHfltB#S1f«$r®®±»C«* 
Xt^A, 

TyPif^A^gBitL WfBtiiKft:. 
[iS*JR7] iS1S^t^nfCHTS#M1»«<!:<D?B 

@^nfcm^W@B«:!«#:TSoT. ttllBiSISS^^fiE 

©5^-^'7&^mFBB±®1*^^lifig-rS7'-i5'«f{c^}-ii[LT 

^m^<D^'<^<Dm^. H(itB#^-iS'M-©fitfcfSi;T^M 
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^jp^nfcHiiiBi#^w7^-5'*fi:$r^tyHfraE^ i omm 

9 ) sEtS^ tlfcHdlB® 1 Olt^OT^-^' SrS! 

^^.mSiafefldtBm 1 <0ltffi®5^-^©^ %®SSgS4#^ 

<Z)x-:5'*fi:d^^, HflfB«ScW/h-y--fX<D7'-^')t*-^ 

^wmt-ri>m^m8\zsim<D:^&. 

m^m 1 0 ] MEm, i oit^ti. iBtgL^t o t-rs 

m\zimr^immm.x'$>io. ammmo^mmit^m 
mm(Dmmm^ o fc'>?&:vii»*«8 x« 9 \z^m<D:^ 

[it*^i 1] m^m8iztim<D:^m^mn^-&^fz 

im^m 1 2 1 «*3S 9 fCf3®cD;^ft**ff S-B-^fc 

im^m 1 3 1 s fcs«®;^fe{ctE o xgiiB^ 

[i»;}<3S 14] ^1 (Dmm^mm-^T'—^ L^zf^ 
2(Dmm^m^-r^y'-^^&m.-r^:^mx$>^x, m 
tarn 1 (Dmm^m^-r?>y'-^im^<Dv'-iSfmi{L<DM 

■r ^ L- < L- T^c V i^Jffl) ^ff p X x >y >^ t > 
$iJ^^nfcH3IBi^^©5'-^'*fi[^^tfWfB^ 1 

|,7_^S.-Jl.l^XeiflT«X5^-yy 
<!:^^A> BaBB^2<Dlt^^#lfiic-r^5^-i5'®'>;^c£<i 

fc-gi5*iNffBBm 1 (ommcDy'-^pqizm^i^^/utc^mx 
mm^y hu-'i^^iYVx&m^n^.koizLrzz.ii^ 

-5')t^S:S-r^)X5=--y7'i:*M{Cfl:X., f?3g$nfc& 




im^m 16] mi (omm^m^-t^y'-i^ tmzm 

ii<h-r^»*js 1 6 izmm<Dmm, 
[w*^ 18] mi (Dmm^m^r^y'-i' tmzf$ 
2oif«$ri#fig-rsx-i$'$t2tt-r^:^ffi-e^-^T. h(i 
asm 1 (omm^m^r^f-^imw^<Dy'-i'm&:<Dm 

ISISO/htJ-'f X«5='-iS' n- (C^i-tt S X X -y T'.fc , 

& zfmiz mm ^ ntz maw^cDy'-'^mu^^ts 

ism 1 (Dmm<Dmm^^)i--ym<^7'-i$'fHiz^n^'n 
im^m 1 9 ] taiBgEts^n/tWfBm i ©it ^©t*- 

t) 1 ■:3©MIBi»';i/-:3'»cotiTOMIE#€<05^-iJ'¥fi!: 
sBm2 0«ffi^ff^-rs:ii^#tl<i:T^if*JSl 8tC 
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[i«*jS2 0 ] mim 1 8 »csBmo:^ftSriifT5-a-^ 

fed?)© y P A *gE@ =1 > e^-^' 0 ojfig 
2 1 J If 1 9 {CfEiSE©:l5S«r||ff Sits 

[if JlcJS 2 2 ] mim 1 8 tclB®«);^&JrtiEo TWIB 

1 (Dmmi(Dw\'^^^)\'—-f%<r>=f—9n\z'tn'en^^ 

3 > tf i-iS'M^lt 0 "Itg;JttBg!»»:. 
C^*^ 2 3 J mi <7)1t^€r<^fiE-rS5^-i? t^Jcm 

2 ©jt^^mfie-rs7'-iS'^iBti-rs®3a^fT;5:5«T 
If ffiisissieT-^oT. BiifBm 1 (r>>^m.^m^-t^^- 

5^ tt^Sc© 7^- ^' *fic©* ^ 0 *^ ^> Tis 0 . 
MfBm2 ©««*«lfiJ4-rSx-^'©'>J&:< t fe-a^S:., 
tI^©/J>ti--i'X©x-5'M-Jc:iJ-it, #5^-^M-*ie;^:a 

Mtam 1 ©if«^:^fiE-r-55^-^'<&'>;a:< t'b 20©^ 

)l—zfizm-f, ^(D^if)U—zfiz-D\,^x, ■?-©4'©1S3^ 

^^fi:© 5 •^©if^^WT^— ^#{a©S->«r ©<ii$r, 

wiB»m$nfc:#7^-iS'n-©ffltcj4; cx^s-r s l < 

^if)u--:fm\zmm^nfzmsi<^^<D7'-i^m^^^ts 
HfitBm 1 ©i«ffi©x-^^sBtft-rs^©<t^*^, HiifB 
m 2 ©i«ffi^mfie-r^5'-iS'©'>;:t< <h t)-gc*WBm 
1 ©it#©HijSB&i'';u-y«©x-5'i^fr-E-n-e'ti«a* 

[ff 2 4 ] sBiisnfcwtBm 1 ©«^©x-^ 

h 1 ■z>(Dm!mif)i--:f\z-^^^T(Dmm^(D7'-^m& 
mz^m^. w^$nfc#x-^itcj:^THirfBm2© 

Mffi<&H^-r^J;5tcLfcc:<!i*4*IS<h-rsi«*«2 3 

iztmcDM^mmmmmm. 

2 5] mi (Drnm^mii^r^T'-^ t^^zm 

sBm 1 ©«^^«fi£-r-5x-t?«itsc©x-i^*€i©* 

tlIIBm2 ©1tS^£:^fi5cT§x-5'©'>;S< ttj-glJ^, 
«S:©/Mt-r X©x-5'>ttC^i'lt SXx <y :7'<i:. 
HtllBm 1 ©1t^©II&©x-^#i2:©3*.©!RfS©5^- 
5'#fi:©#>«?©ffl*. mti^7'-^h-<Dmiz!S.Cx^M 
f -5 1) L < tt^M b Aj:Vi«(Iiail*fT;S: 5X5^-/ t/T* -o 
T. 1 ^©mi24#«©7'-^*«i<i:S'J©msS#«©7^- 
iS'¥fi:i:©M5i-fit***-5^i:<i:. z:©g^>fii<t 1 -;:>© 
H8f25^-5'>t©ffl<i:JCft>i;TfeMi^ffi^§l#tbL^CBftgB 

#«©^-^'^<a©-:^©ffl*^M-r s fc l < a^M u 




2 6] sets$ n/iMie^ i « w^ox-iS' 
(D^-^'mm^iE>, mim.WL(r>'h^-( X(Dv'—^)^^n 

m<!:-r-S»*3R2 5 {CgB«t<D;^ffi. 

2 7 ] 2 5 \ztm.<D-j5m^mn-^-^^ 

;S:8Bglii#, 

2 8 ] 2 6 tCgEm®:!^feS:||fT$-a-S 

ni:IB@«£#:o 

2 9 ] 2 5 fC|Em®^feJct!EoT89gB 

^2«)«^S::K<«-rSx-^'Oi>^c< t fc-S|5Srfi3B^ 

;fS: S X- 5' ^ IBgl L T;S -5 n > bf i - ^ g!*.® 0 BJtg^S: 
SBgiiK^. 

2 <75lf^^<«fiET«.^-^^SB1t-r^®S^fT7ic5«^ 

3'*firco§^<7)ffl^, mrsBaai$nfc&7"-iS')t©ffi{c 

*oT. lt3©mflB#^®5=^-^*{4<i:giJ©HiFlB4#^® 
i»W$nfe«ag2#^©7*-iS7^^S:-^tjM?B^ 1 cDlg« 

^■rsx-^©iJ>nc< <ht>-gp*iwtBm 1 ©1*^05^- 
[m^m 3 1 ] miiBiBttsnfcwiEm i 
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©x-^'^tS*^?). HfFfB«&©'h-t»-fX©7^-^'n-$rl? 
M-t^mWrQ&-oX, 1 0®HtJIB1^^(Dx-iS'#{4<hSiJ 
©iIfB1^«<D^-iJ'*(S<h<DM5)-ffl^*4i>-5¥g:<!:, C 

1 ootasBx-^'M-wfflSrffiK-rs^grt 

TtiltBm 2 J: o \z Vfc Z. t^t^miiT 

^mmm3 0izsim<Dmm, 

[0 0 0 1] 

(MIDI 5^-5') rj:ii(D^Mmm<D'piz^tnzmm\^ 

Rz^:^mizmv, ^fc. ^(D^^izi^mmm^m^ii^Aj 
TfBttLfc^s«^*^e,#Mitffi*^aj (H^) -r^m 
'f-mmmm'>7^7-ARzf:^m\zmL. m«c. 

■faifyA^tmLrzSimmmzmi.. ens© 
^\mt^\zmr?>o 

[0 0 0 2] 

x-^'/jif^rfpfifeLifco, 'tn^izm^(omM.^isa?Lrc 

Kl-r^Z.iLii^^^tzX'^^^'Dizfji^rc. U-oX. /t- 

D. CD-ROM. LD;3:t*<D|BitiSt<*:{CBBS$n;t# 

ttiLT. ^ne.{Cffl>!7®^S5!131^Jn^fcOT^:ii:*^ 
mSgcDCD-ROM-^LD;ii*fCgBgi;SnTV^ 

D - R OM^ LDf£ CD^x— 3^ iBtSgetCfBS^nx 

±-x-^IBtSgl5<i:«S'J<0^-;/yglJ{c:{^ 
«M^«i:LT#JDWtC|B@-r-5.1i:{CJ;^T. ^f^«l# 

[0 0 0 3] 

[f6§«*«/!?SiibJ:^t-rsg8e] L*>L;S:j5^^, mEX 




(5) 



-5. w\z. zti^(Di4mmm^^-yy&\z^ii^^x7. 

- ^' f<£ <»: >y h "7 - i7 C T^IE (C/i: < SSjS L T L 
*5<i:^ipFa^®t)^#B^^. Sit. x-^IBgiJ^iCJcM 

•5. ±^^<Dj^JZ^^XU-^nrzh<DX^K) . 

t^T, Hi^mmL<r)yfiEmm'^^m^\.\z<\,mmxz. 

[0 0 0 4] 

ffii:LT«. MIDI5^-^'©^^-;i->'f'<>hx— 
ID, /tX'7-K. ;^<i:, ffi,lccDaS<OW 

^m^-t^7=-^m<D'^<Dm^(D^-^'^t.\^x. mi 
T. nmm^(D7'-i$>t)^M i d i 'f—^m<r>'¥\z^WL\^ 

TlBS^n-Si^lCfi^o i^Sii, ^g««7!)iM I D I 
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[0 0 0 5] gijroS,^T-«. c:cD^B^tc«^«^iS5a 

i'^mzit^\:,x^m-^ntz'>t&< L^2}ik±.<D^-9m 

Wi\^xmm.-r^^o\zmfS.^t\fz^(Dx$)^o 

Lfc7;H/ 'J XAT^^2x-^'©-g|J^^HLTli 

-5. -r/<C*3-fe. iS1f^*^M I D I 7^-^<©il^lC{i, 

T. 'f-\y^)vn. :/ni^5'A^i>vx-^<DaiS^' 

<Dm^m<D±^-&mm\z^-\:^x^wmmL^^m\^. 
^n<D^m\znf5'\^it7)vzi^) XKx^^'f—^<n-w> 

[0 0 0 6] MJCSiJ©M,#.Ttt, dCD^B^Jc^^^tt^W 

mt^^m^m^m^r^2;^o\z\^x^^\,^. Mtcsu^s 
fiE-r«7^-iS'»*, «^wsBti«*t=5:«iim^-y h^- 
to 0 0 7] MJcsij©g*T?tt. ^:©i8iqfc«gs«^« 




^Wi2tS«#:tUT«. 7a-y tf-X'fXi'^CD-R 
[0 0 0 8] Mtc:giJ®S.^lcSeK.tt. JhlBcDBWO^fiK 

(Dy'-'^mzj;^n^7.7-yZfil. flfllE^ 1 WW^COltl^ 

m%i.^^-i^w<Dm\ziK:s dt^ht-I) *> u < «^ml^c 
m^s.m\<rimm\t.^mmm\zmn-r^%<D-(:$>K>. 

fS. MIDI fgiC®W^§«««^T-^oTct<. 

-i'^^mm\zw&^n^^ots.'h<Dx^^. mFiena 
< . =smmmmo^ o m i (Dmmz\t-<x/mmum 



i^ra^i 1-39796 

^ 1 <mm^mi&'t^7'-^\zm.^^^nx^'&^ix^ 
o^^jsffl^w-ap*^ ^i<Dmm^m^-t^^-'^\zm. 
[0 0 0 9] c:<Dfgw»c<kn«. ^2©^»ffi5fis^^t■rs 

«. mi<r>mm<r> "y^-^^miSL" i-oov'-^w 

th±ft,#tc^J6TJ:<. 1 AW hfe•&^HS^^A♦ 

mL<r>^-'^w-^<Do'^'i^^(D^-'^^mznvx. m 
2<Dmm<D^y'-i$'>i(om^u^^tSo m^h. is 20 

^»::*fLT. m2©«^©^5^-^H-©ffli£^n^nffl 

^^XnUOo ZoLX, $^l<Om^<Dy'-i$'<D'P\Z. 

m 2 o«ffi<D&5^-^'M-*«^i-«e<jfcffi*2i*ns c t tc 
[0 0 10] f^2(Dmm(D^y'-^h-^^mmzm^ji^ 

hTzM. 1 ®1f i^WT^-^'d^e, 2 CDlt^^S^TS 

7 Jl^rf U XA tcaeo TK«!lffll€:fT^t P cfc 5 JC UT J: ti. 
:i<Z)T;U::fUXAtt. MgH7^-^')t®fitJC??fj£: 

ffEMlO^3gtt|g2 0D^»C!)fflSK«^ 



[0 0 11] S{c:gij<z)fi,^fcfieA«. ±iB<Dse<)(Diifig 
(Dfctbtz. :i<D^mz^^:^mii. f$i<Dmm^mmr 

■r'57^-^'5:i!>/i< i:fc2-3®i^;U-yil5i-lt. 
Mf ^ L < tt^S b/j; li^Jffli ^"tti^ennfi o7.^v 
HfIsam2 0lt^<£<gfiK-rS5^-^'«'>;^<£< tfe- 

<Dms.^}\/--f\z-Dyi^xcimm'&<Ti=f—^^.mi^ii>. 

;iom2(Dti,^ir«^^«, <Sic. ■^iEts.7'-^^\z^ 
oT. H 1 <Dit^{ciit^s 1 ^'(^^ 
7&^ekfi^n. -€-©;5^Jl'-7'fCi3tJTffl*-ii*nfcl|2 0 

[0 0 12] mi(omm\z^if^ifji-zf^{-f<Dti::^ 
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1 ©ffl ^*«M I D I M I D I >^ 

J^s^r^^J^-:/^^■^t■r-5^:J:^>. fiajAtf. m i d i 
1 >^Mzmr^^ 1 ©i#«ox-i?»tci5tiT^ 

2©«^Ox-i5'M-^^>^LTffli^ii*-. Sfc, ^2^ 

^ y^)v\zm-r^^ i <o«^(D5^-^aftc*3i,>Ti^i;m 

2©«ffi(Ox-^M-2:5i'®bTffl*-iiitfJ;^Jc-r-i>, 

TM I D 1 7^-^'weS:®[^An#A*ifT>^t*5nfc«^T 

fe. efeS^tlTti;^iCiSiJ5^-\' >^;UCOM I D I t^— a^cr) 

'^\zu^^^nrz'm 2 ©m^coT'-^'it*^ 2 <Dm 

^) ;5iM I D I (D^^\Z\t.. ^r>^Jm. 

[0 0 1 33 MJCSiJ®«,-^CtCt!ex.«. ±IB©SW©)tfiK 

(Dtz}^\z. ;i(D^m\z%^y5mit. f^KDmn^m^-r 
^m^-r^^-'^(D'pn.< iz^-^^. itsc®/jN-y--fX 

Hf}IB#5^-iS')t©ffllCfS CT^MT S L < 

^Ztt. CKDH^J-fllt lO<^>MsB5^-^'M-<0fflt{C*fc: 

i; TfeM^^fit * 5 1 # ffi L MIB^^© 7^- 5^ 

mi^2(Dmn^mfif<.-r^^-^'(D<}>fj:< L^h-mam 
iB^ 1 o«ffi«)x-^rt»ciffl*-)isnfc<^s8Ti2ttsn 

m^m^ntzmim^ 1 ©w^o^-^^c^^^oHfiBBW^ 

<D7'-5'#^*^e, HfFlB«Sc<D/Mt'fX<Da'-:J'H-^S 
S-r^Xxy^T^oT, 1 ■r)OHaiB4#^©x-5'¥fi[ 




(8) 



[0 0 14] ±m<D^m^iz'^'i:^mzisif^x. ?Eti$ 

K) -^mrjimmmi^t Lxo^mmx^m-r^ t 
SIC, ±a!©#IK.'±l{c«£5;5ftJrfie 

m^i^^u^y^—i$'^mmi^xfji^:n>\£^—^'n^^ 
ooimr^^immi^t Lx<Dmmx'm:mr^^t/)ix^ 

CO 0 1 5] 

nmmizu-oxmmizmm-r^o m2{t, :L(Dmmiz% 
*«^ffiMa->x5^A t LXiomm^mm-r^mi'm 

CPU2 1. ROM22. RAM23. #1182 4. ya 
«yhf-5^WXi/ K7'fy2 5, Iiffi26. /t^^PX-T 
^27 RtX«^lHl8S 28*^ e)«*KSn-5. C P U 2 1 tt 
ROM2 2R.tXRAM2 3rtCD#a^Di>'5A-^&a7^ 
RO^^a.^/e-T^-fT.i' K7< :/2 5<S::^M^Tli 
OiiSnfcmW^d^iSffi (MIDI t'-^') fCStJtr^T 
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I D I y'-i$'p^iznmm^i^mLx$&m.vrcK>. 
mm<^^m.mi^^titcM i d i y'-^^yay 

2 s^mizmmt^A^. :in&.n<nMo\f'y^zf. pd 

H^-f:^. CD-ROM K7'fy?at*T't>J;l'i. CPU 
2 1tt. 7P-y tr— x-f Xi' K^-f ^2 5S■:^^LTBlO 

iisnfcM I D I x-iS'^is^2 6 (Dwrnmrnzm^i^-^ 

X^^VtzM I D I 5^-3'^^fM2 4 tC#t;^t-S. i^ct 
JcUTfeJcVi. CPU2 lUttSS^UfcfcC^flll 

[0 0 16] ROM2 2ttCPU2 l©#ffl:7'oi^^A 

0. U— K:4->'J— ;<^:U (ROM) T'ltfig^nxt^ 
■5. RAM2 3tt. CPU2 l^^T'ny^ASrSlff-rS 

i^fc^^-rs^Sx-^' ^-mmzm^-r^ %<dx^ 

0, ^>yA7i'-tr7.^^ U (RAM) ©Rlf^CT K 

vyr. 7—zf)vmii\^xmm-^n^o ^rc. cpu2 
/\-\'y=^ x^msi i^mmi^x. ^z.iz^ 

LTV»Tt)J:<. MIC, ^<D5S?^*||igf S>t860l!lfP 
7'ni^7A^tB1tLT*5< J:3(cLTt>J:li. W 
a2ROM2 2fCi!)f^7'D:^^A?rfBtS-e:nc, A-h*x 

-fxi/gei 1 icz:n^©i«if^7'niy^AS:fsti$-&T 

*5#, ^E-tl*RAM2 3{cM*3^tfC:<i:JCj;0, ROM 

2 2tCl!jf^7'ni;'5ASrf2itb/ti:#i:|^^©l!if^*C 
PU2 1 (cfft:>-a:^c:<h7!)itr^-5<. IIOJ:^ (cT-Si:. 

Kif^^p A<Diijo^/\*->'3 >T y -/m^^Bizn 

?L?>o ^flttg«)Jj:^g|5IEitj«#:©lt3tLT, CD-R 
OM (3 >/1i7 NT^'i'Xi' • U-h*:*->'J— ;*^:'J) 
^fflLTt)J;ii. dWCD-ROMlcli. ±a!®J;^;^ 

lill{»7'-^';>5:<i:©#ax-:?Rt;Wi#yni^7A-^-€-© 
ft&yD^^A?£sSitLTtiTfcd;li<, CD-ROMIClB 
itSnTti^ftf^T'oi/^A^S-aT^— CD-R 
OMK^-f :/l 2<Cck-pT, S^i5*-tb^n, A-Kx^-X 

0. Iftf^T'Di^'^AWti^cD'f >x I — ;u^A-— >'3> 

i«#<!iUT«, ±aCD-ROMlclEf)-r, ya^kl- 
x-<Xd7^^J8§i5'^X^ (MO) ^<Dm<Dmt^ 

mm-r^rctf><D(Dn > \^^—^ zfu ASries-r-sffl 



[0 0 17] ^fz. mm-i>^-yjL^:^ i asrx-:? 

-fXl 3?r:^t-LTLAN (D— ;^;JUX"J 7^-> h '7— 
ic^icnf^ltL. ftfiO-9— A*=l>eJL-^'«t®ra-^:x- 
[0 0 18] ^i!i2 4tt, afC<^5^^>*;l'T^W«^ 
WI^B*^**^ "IlgT* 0 . CPU2 l*^ 5)^;^ ^.n^c* 
<y-h;f>, /-h:i-7, '>?a->5^w. tf 
«fe#^^©M I D I 5^-^^) ^£A*L. 

'j>m(D:^^i:m:^mmvxhJif'\ ^tz. c:ne.<z>;^sc 
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vco. vc FK^xvcAS:ffl^ifcT:^Di?'->>-tr•y■'^ 

P zfoifyl,t:mff'^X^m^mm-r^J: 5tz UTt) 
CPUtVy' h-^xTt^ypy^AT-gaiSr^^-r 

vXt" A t cOFtStCX 7 X ^ ^' *t^ltT* ^ T t) J; 
[0 0 1 91 Its 2 6 ^if-r'<#SgS^O^i^^&il« 

-r^rztf)(Dm^(Dm=s:mz.xiiOs ^m\zMft-vx=>r- 

Ts. sfc. ®®2 6«. smiyTiim<Dtmmfpmm 

y.itwf£ti^^mmi.x^ -y^^-^^^^L. 
^a-yy-^y'-^iii^xiiiti-r^o mm2 eit'^mmm 

«cpu2 KD^fliaittsi. m^y=-^'(Dp^mm<D^m<D 

=S) . I D/j:t*<D5^^^Xh5^— i5':»it***5^-rs. ts. 

)2^stt;^<, m^\t. m.mm^mmx'h^n-^j±)vz2 

€:^icLT, ^mmm^mMt^^'^\z\.it%<Dx&r> 

x^^\^K ^m. ^^m\tm^m^tLx<Dmmmm\z 

m^-f. ^<Dftll«jgfi:««^^«§->X5^A<»:LTCDiliS 
mm^tr>X^J:l>^'b<DX'$>^o ^W*i^Jci5t,iTt), 

(0 0 2 01 C©^§«JC«§«^1f«Mav'X7^ 

i.xmi^-r^m'^(Dmi-m^i4^mm(D-m^^ry a 

7Py tf-x-f Xi' K^'f :/2 5*^e)g!*mU/5:M 

I D I y'-i$'\z^(D^y ym^(^-^X'$>^m^m^-r 
ut>*,mi¥m^^y'-i^ ^^^mr^^iz-Di^^xmrnr 

yayh:-y'^x^\z$imvrzr), moymmki^izfS,^ 

«. MiDiT'—i'mp^iz^mLxm^j^^n^'^^m 




tf. mi^mmm^—f hLX rCOPYR I GHTAY 
MHA 1 9 9 6J1 (O^oti-X^^M I D I 'f—5'm^\Z 

*;PX-f •>5"2 7JCj;oT rcOPYR I GHTAYM 

HAl 9 9 6J *iA:^$nfcS^(r«. ^n^ASC I 

rcj - r4 3Hj , roj = ir4FHj , rpj = 
rsoHj. rYj = r5 9Hj, irRii = r5 2 

HJ , n Jl = 0-4 9HJ . rGj = ir47Hj. 
THJ = r4 8Hjl , O-TJ = ir5 4Hjl , TAj = 

r2 0Hj. rYj = ir5 9Hji, rMj = ("4 0 

HJ . fHj = r4 8Hj . TAJ = ir2 0Hj , 

i'iji = r3iHj, ir9ji = ITS 9HJ1 , rgji = 

r3 9Hj. rej = ITS 6HJ 7!»ie>;5:-5— aOASC 

[0 0 2 1] :k\Z. XJ-yZf^ 3Ttt, m^««tbT 

I I ©7'-5'?iJ<0 1 A*-f hiJSr/N'-f h^>'X^'BRtc:*& 
»irS. ^-LT. X5=-->y3 4Ttt> C10A*-f hUi^X 
3^BRtC;feSft$nfcASC I I -y h5^— ^'SrSte 

rYj = ir5 9Hji (3gi^©^<7)H«i eit^^ig 

T&S^ltSr^-r) hU'v'X^'BR{C*&i&^-r2> 

<!:, tn\tmi (F) (cs^Ti^tc ro 1 0 1 1 0 0 1 

BJ (^^Oi^OB«2il|gc«^T'&^^<h^7S-r) = 
ir89Djl (igc^®^®D«l Oji3&«STabS:i<hSr 

7^3 4<Dx-i5'^g|-r;^cC^5-^e>y hSetCj;-pT, 01 
(E) <D^oU\iy hm. -tUt)-^ riOlOOllO 
BJ = ri 6 6DJ1 (DJ^'^Ua-y hMzU^. 'AiZ, X 
7-'y:f3 M I D ly'—^m (Standard 

M I D I F i 1 e : SMF) (Dtpt^<b^—:t>^ ^> 

x.>'j'T—i?f£ii<D^m(7)M I D I ^■-iS't:m'Am.om 
r. T^t)^, MIDI y'-^mitm:^mzit^-^> 

7 A 5^ X > v'f > h X — ^ a > h D — X > v-r 

SX'it. Z.<D^of£MlD ly^-i$'^mmzmK)lii'ro 
7.7-v-:f3 6T«, BJOm^nfcM I D I "T—^tfi^— 

—it^zy-i^yvf—^ (YES) ««^tt:;*o;^5=-;/7' 

3 7fCjii5(.. ^3T^C(.^ (NO) ©«^«;^5^v^3D 

fciity. t^-pT. Ts^yzfz s-egtomsnitM i d i 

7'-^i!fl^-:^y'i^>Vy'-^0)^\Z\t.. 01 
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(A) CDJ:3;^4^— J*->'f Kt^— ^'*^^;^-5M I D 

iv'-^msMY \ tim<bn^z.ii\zts.^, ^(d^—^ 

>^^> ^'OM I D I 5^— ^'^JSMF 1 

-a-HA'-f h) tD4'<^4^-=i-K$rUv'X5'b{C, ^ 
2©x— ^'/'C-fh ('^oi>5=--l'/^-1' h) (D4>CD'^av^x 

[0 0 2 2] Xx>y7'3 BT^i. Xt^-;/ ^ 3 4 Tf^fig^ 

nfct'-y vmo^%ws'^m\z \ \±v hmoffiLT, -en 

$rmi©f-y h77i^BF UCfeSrtT^. '^(DT^T-y-f 
3 9-C«. XT^-y^S 7<D#l/'>?;^5'a, b. c©tSfi^ 

ffl^R?r«OTM?gc{ct;eoTia^L.. ^<r>m.n^^\zii^x 

BF2tC*&#i^S, dOHfiSOJ^Sg-ett, ^VVT.^ 
a, b. cCDffl©^»ffi©^:v'a.P2^3f«©MSci:-r 
^, Ti^c^*.. M^f 1 (a, b, c, ) = (a + b + 
c) mod2t-r-5<, mTJil. lai (A) Ciiiofs.^— 
^fW'OhMIDIx-^^JSMFKDJl^t'tt. 8 

-^<m'&<r>m^i \ (a. b, c) Ti^^Tixh, 0 
1 (B) <DJ:ptC7S:-5. "Ti'Sifc^. (a + b + c) Ofit 

roji , rij iifs.^. ^lt. ;i 

n5.©Sgt*-y h:*^^2<7)f-y h77i^BF2tCt&^$ 
n. 01 (C) ®J:oJCi^tS. 
[0 0 2 3] Xx-y:/3A-eW, 7.5^-y:?^3 SRt/;^?^ 
•y^S 9Tf#^>ni^c^li7)b'-y h^^^^BF 1 t^2CD 
t'-y h75i^BF2<i:dt^bl/i7&^<>:3*^^*iJ^L, 

(YES) «^fCtt^^®X-r>y7'"3 BRZ/XT-y^S 
Cro^aa^rfft^ ^L<;iS:ti (NO) ^^ttXr-yT'S 
EJrv^>7'-rs« X7=--y7'3 BTtt. ^l<Df>vh7 
^^BF 1 i:m2C0t*'y h-:7^i^BF 2 t^^^LV^tW 

^'OST^te-y hJC rij ^JnlE-rS. -^-LT, Xx-y 

7^3 CT, -^-CDl^v'X^' c (Drnz^-^^^XVi I D I ^— 

^m^(D=^—:ty-f^y by'—:$'^mi$.-r^^ciy7-^ 
iiD-rs. m«, 0i®«^tc:tt, miwe-yh^^i^ 

BF 1 i:m2rot'y h^^^B F 2 t<D3#e. 5S 
a, 6#SRUt7SS*t-?-n-e'ni?H.ii:. XryZfS 
AT^M^nSOT. MIDI 5^— ^'5lJ4'03»B, 5 

#s. emmRzM ms(D^—:t-y^^yhy'—S'<D^ 
ny^^com*^ rij ffttiSJIinf ^. -ri^j:*^*.. 3#@ 
©=^— 5'®-^Di>7^^'fli ir6 3j *t 




(1 



P->5^'f'ffl F7 8J r? 9J ir^tO. 6SS05^— :t 
W<> hT^-rS'W'^Dv'X'fffl r9 1 J f9 2 J J' 

r4 2j r4 3j 

(0 0 2 4] T.T^-yT'aDTtt, XT-';/y3 6TM I D 
(NO) <*:*iJ^$n^c^^lCfft)la^5a31 

Ti&o, S{»3m$n;tM I D I x-^')i<'%'S«:?'Di^7 

D^7A5^x>>?'f hPCM (YES) 
tt, Xa--y7'3HJCjt*, ^^T-Zi^i (NO) m-^itX 
y'-yZfZEizmtSo J^T^y^SETtt, T.y'yZ/SAX 
«X 7^ y 3 D T N O i «^ $ n;t 5^ >y y 3 

^3 6TB(0ttS$n;tM I D I ^—^(T^d^cD^—^li'^'f 

>y^3ET?roflJ^iSm75^5"-^'*IT (YES) 0«-&tC 
tt> «^1f^##MSSri^7b. x-^'*ITTfj:li (n 
O) :;ii:CDX5^>;/7'3 FJCittJ. Xx^y^'SF 

X7"-yy3 5~X7=-yy3E*T0^a*liSlHl 

^ais t Lfc«^(c-^c9 1 jSIhimsa^* 8 iHi5i-r^*>-^ s e 

•y h5}-fT*5nfc*^^'^*^^f)J^L. 8 iHl^i-fr^^nfe (Y 
ES) «^tc:tt. ^*:<DXT->;/y3G»Cjt*, ^E-^T^^t^ 
(NO) X5^«y:/3 SJrU^'— >b, Uv'X 

iS'BR|^©;^:C9 1 t*y hJC*tLTXT--y:/3 5~X5^-y 
:fSE<Dmm^nOo 7>x-y7'3G-ett. Xx-yy3 3 

~xx-v7'3 F^To^aa<£lJIlm^^laiL)^:«-&{c■^• 
ntynfzt)^aof}^^n^L. nt>nrz (yes) ^^ic 

«. ;^OX5^-;/7'3H{Cjti^^. (NO) OJ® 

Xx-yT'S 3»c'J^->l„ 
Ol A-r hlC^tLTXT^ y^a 3~X5^ yy3 ECD^aS 
<&ff5, X7"-y7'3H-Ctt. X7"-y7'3GT«TW^X 
-^'W^A-r NtC*fLTXT->y7'3 3*ie>XT->y 7^3 F 

;i/=f'jXATa^siufc7'-^'7&«. i^m^nx, m i d i 

T.T-yzfsD-vYESizn^^nrzm-t^fjitj-^m^^iii 
cMtz^fzm^iz'bnion^, vt^x. m^^m^^f—^ 

yD^/5'A5"x>-:^'f'<>h««TS«*#-^-r 




[0 0 2 5] S3<7)«^H»ffif*4-5aSJCckoT^f 
S>S. c:©il-&JCtt. 7P-y e-xi-xi^ K7'r:/2 5 

*^?)^*-ttsstifcM I D I 'f—'^(r>^ui^7-^n^ hgp 

mm<Dmmx'it. ^(Dmi^m&TF^y'-iS'^^tiivx. ^ 
n'S:=e=.i^tj:^{zmm-r?>^X'(Dmi¥^mm-r^o * 

•r, XT- -7^4 IX'it. ?«5^-^t&^!/vX^S I G 
U-vX^S I GNCD|*3#$:'J-tr-y h-r-S. XT--y7'4 2 

nfcM I D I 5^-^'?lJS:Bl0ttJ-r. ^LT, '■kO^T.'fv 
•f4 3-C, A-f hUv'X^'BRie-y h*r>>^'BCN 
®ffl«:'J-fe y hf -S, 

[0 0 2 6] 'A\Z,, X7^ y7'4 4T«, MIDI 5^— 
51J (S t a n d a r d M I D I F i 1 e : SMF) » 

v'x— ^'■^n > h P— ;l/^x >'Jy'—^f3:ii<D'f—^ ^ 
BtOffiTo X5^-yy4 5T«, ItOttJ^nfcM I D I ^ 

nmi.. df.-^>-(^>h^-i' (YES) (Dm-^it'A 

<DX7"y7'4 6f'jl*, ■€-'5Ti^tl» (NO) «^«X5" 
■y7'4C{Ciitf, tifoT. Xx-y 7^4 4Tmom^nfc 
MIDI 5^-:$'*t:^-;r>-1''<> h5^-5'<D«-&Jctt. 
01 (G) (DJ;p:fa:::^i-;f>-f/><>hM I D I x-:$'^J 
SMF 2 7!>^fPfi£$n-g)::itCfi-5„ U^. mi (G) ® 

lai (D) (D^^—^y^^yh'r—^i^iiimchcDx^} 

•5. X5^«y:7'4 6T«, :t >-f'^> hx— 
&A*-f h05^-^5'^^n^'tl*fJJ:;T-g)l'>?X^a, b, 

;*->X7^— 5'XA'f h(D^(DJ-^y:^)V^^^V 
S^XiS'aJC. 1 Ot^-^' AW h (:^^-3— HA-f 

h) ©tfCC):^^— =J- K^rUv'X^bfC^ ||2C9t^— i^'A 

[0 0 2 7] 7.7-v-f4 7Ttt, A-f h I'i^X^' B R<D 
<it^2fg (Si^y'h) LT, ^®«Tfitf-y hJCM^f 
1 (a. b, c, ) = (a + b + c) niod2coSte<i 
SriP^T-S. XT-«y:;^4 8T«, t-y K*'i7>^'B CN 
©fflS 1 i^tt-r >^ U ^ > hT-S. X5^>y:;^4 9Ttt, 
tf-y h:*»'i'>^BCN©fit/{>i irsj {Zts.-ofzt^iiof)^^ 
*|J^L, YES«)J®-&tt^^;WXT--y7'4 AtCit*-. NO 
©«^«Xx-y>^4FfCS?-\'>>^«. El 



^^—:t>^^>h'f—'$'<Dmi^<Dm^fl (a. b, 

c) x-mM-r^t. mi (h) (ojioizu^, -rtit) 

^. (a + b + c) (DmiimWi-^ roji . ^Wi<b 
rij <t;^j:.5o ^LT. c:ne)a)Sgf-y 

ft^fiifi. 01 (J) (r>^o\zt£.:ho ;i®J:5JcLT. ^ 
^tlfcHl (J) (Dv'—^\tmi (F) il^DT'*^. 

■r>a:^3^, MIDI 'f—i^ay^ui^T'^n^ v^^\z^ 
(F) (D^ofs.^—S'fimi (J) ©j;3fcss^nyh 

*&iWii«:ASCI I ©3!:?=x-iS?»C^l^LT, 
^tSSrtUS^XiS'S I GNtCjiJPt21t-r*. X7^v7'4B 
T. A'-r hUv'X^'BR.hf-y l-;^J':7>^'BCNCD^it$• 
lJ■t.y^.-r^. XT-y7'4C-CfS. X5^«y-:^4 5TM I 

D I 'f—$'m*^<bmKitii^nity'—^-ifl^—:i->^^y 

V^-^Xts.\,^ (NO) tW^$nfc«^f-fT:btl^M 
ST-a&O. mOffi^n^iM I D I x-^'^^^SfiT'P;^ 

yPi^^A^x>>?'f'<>hPCM (YES) <om'^\Z 

:;^<DX7^-y 7^4 0^:1X7,5^ -^y 4 ElCiii^. 
/ili (NO) JS^«X5">y7'4FlCjStJ. X5"-yy4D 
-Ctt. A-f hUvX^'BRCOM^'J-t-y hU, Xxy^ 
4ET«ey h^O^BCNOfit^rU-fe-y hTS. X 
7^->'7'4FT«, X7^-y7'4 9XttX?-yy4CTNO 
t.n^^ntzWi'^^ X«Xx-y7'4BX«X5^-y:?'4E 

4 6Tmom$tlfcM I D \'f—5'(r)^JK(r>^—^ifi'T— 

7^4 FCD*iJS^«*t5^-^*l7 (YES) 
:*©X5^-yy4G»Ciii^, T'—^WTXts.Xi'^ (NO) « 
•&fC«Xx>y7'4 4icu^->-r-5o xx->':/4G-e 
«, S«T'-^'tS«^U>'X:$'S I GNCOrt^JcSo't^T 

[0 0 2 8] /i*5. ±^O^ig<D}g^T«. M I D I X 
?IJ;5^ ^) =f -:t X h t'-^' ^JUSf^m 0 ffi L 

I D 1 5'-i$'{c^-o'\-y^^fiffi®-a5-i?fe-5«^g«-r 
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lRt;X5^'yy5 2fi. 0 3WX5^y7'3 l&O^X 
T^yT'a 2 X5^>;/y5 ITM I D I f"- 

\Z%^y'—'5^m'^n^. -^-tT. :*C0X5=->y7'5 3T 
S3«)X^ryy3 3~X5"-;/:/3HCD5!lS*^®5^ 

gctctiEofcillpf^aSi^'^o^"^ y^)vmzmfi^'^^^ 

O\z-r^o ^Jx.«. Xt^-^/T'S 91f«. MfCf 1 (a, 
b. c, ) = (a + b + c) mo d 2$-^2 0t*-y h7 
^ifBF 2\Zi^mLX\>'>^f)^. dtlSr^ 1 OMS^aSt 

Uh<D^^=f^ y^Jimizm^^^ii^J: o \z-t^. m 2 
<Dm^!&mitf2 (a, b, c) = (a + c) mod 2 
t-rs. m3<omMmitf 3 (a. b, c) = (b + 
c) mod2^:-r-5o ^4®M^^a«f4 (a, b, 
c) = (c) mod2t-r'5, Xt^-^^S 3T«. dtl 
5)0^ 1 5)114 S T(DH^mS«:M I D I >^;i' 
mzM^i^izmom^X. ig30X5=-y:/3 3~X5^-/ 
•/3 HSTW^fflSfCtJeoT^^n^'n®^'^ >:i'-;i'«{C-e 

•5. z.(Dj:^iz. ^vy^jimzmmimffipqm^^m 

[0 0 2 9] -Aiz. m5<Dm^mmn^m2izji^x 

m^mn^tiimm2\z'D^^xm.m-r^. meit. m^m 
g§ 1 Am^mmmtammt Lxmi^r^m-^o^m^mm 
i^tiimm<Dm(o—M^^-rya—^r-bmx'&^o z: 
(om-^izit. :7P-ye-7^^'X^ K^-i':/2 5*>e>ig* 
nfcM I D I >^)vm\zm^(Dm^ 

T, '^P-^X-TA'-f hgC^tC^e-<D'\«7 5'M^O-gPTS) 

?>m^m^-rut>-^mi^m^y'-^i!)^^m.^m^nx 

m\z^^x^mmm-^tirzmi^mmmy'-^^^v >^ 

ttj-r-s^^M I D I y'-^m. -rr^iD-^mso^m^m^ 
fi^mmiz^-DX^^^ >^;imizm^(Dmfk!sim\zit- 

CXmf-m^'T—^<Di4^i^tltzU I D I y'-^^il^JSl 

Offif. -^-bx, :;*:©x5=--yy6 27?. ^^^^^JP;*?":? 

>iS'$r'J-tr-y hL. X7^-y::^6 3Tg||a:*'i7>i5'^U-fe 

^©AasT, ^^^'>^MzMi.x^m^k{im^mrit 




stis, Sit. fmi30>'9\t. mm<o^^{zmmm 

l<DMia:jiaaf 1 (a, b, c, ) = (a + b + c) m 
ocl2Sr, rij ®«^«^2©liSciaaf 2 (a. 

b, c) = (a + c) mod2$-. r2j (^«^«m3 
©H^^2iS f3 (a, b, c) = (b + c)mod2 
^. rsj ®«-&«m4©H^5asf 4 (a, b, c) 
= (c) mod 2$^3ic*-r-5. 
[0 0 3 0] X5^ y7'6 4T«, 5^-^ >^-;Uy7 "^7 >^'© 

tesf ^Kia:«as^ffltiT^4©x7^-y7'4 
«yy4FSTira«i«)«^^«««im«aa^&fT5. t.^-^ 
7^6 5T«, i^\i!i^nrz'f-'^mz^MMm^$>^ti^ 

t*5*^ofij^^ff 5. ;ic:T*S;^£86^)-i:«. ASCI 
I <D-si:^7'-^'\z^':>xm^^n^ itcopyr i gh 

Tj ;a;SWiS5^-^'<Z)-SBii-e*S, iit^T, 

6 5Ttt. 04©®?i{CcfcoT««x-3'*SS^U'vX5' 

5 I GN{Cjlg^jiJn$n;tAS C I I O^t^^T^-^'JCj; 
■pTi^^^nfclSt^m+Jc: rcOPYR I GHTJ ti. 

tS^S I GNrt»CW--t^<cg|5i)-3!>«#«EL;^Ct^ (NO) <t*ij^ 

^nit.^^\z\,i. 'Ao:>7.7-^yfQ&\zm^. m^ij^y 
•y 7" 6 5 (Dmrnruio-^m^'f-iS' ©atbMffid^fTt^n 

fc*^<i:5*^0*iJ^<£fTl'V fft>nfc (YES) «-&fCtt 

;;^s:<z»:^7^■;/y6 Sfcil;?^. -^^tj^ci^ (no) «^«7. 

ye 4Rt;JX7^-y>^6 5©M31^£rfT^. m\Z. 7.7- yZT 

6 5(D*iJ^<Di^«, ««7^-:J'*SiW^v;:^i5'S I GNrt 

[0 0 3 11 X5''y::^6 8Ttt, >*JU*'i7>'jJ'S: 

^^^^©MS^fTtv fTt)nrc (YES) m'^\z\t.:K<D 

7.J-y-f&Mzm^. ^^T^Cti (NO) 

Ve StCUr?— >U. <^«M I D I 5^-\'>^JHCOHT 

QTYEStJiMjJtSnfctti^Clttt, :feT«)MIDI 
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[0 0 3 2 J ts.ii. MIDI 7'-^'»CS^<l|6#S^SI 

^ y'-^cDmy&i 1 t'-y hwffi^t 1 tiftix«iS'>-r-5 z. 

■^y'-^a^i^m^y'-i'fzji^mm^momf'^x. mm 

t<Djio\zmmvxt)j:f^\ ±^(o^m<om^x 
it. nmmmiii^xm^y'-^'^. ±mmmiii^x<DM 
I D I y'-^a^^a'yT-^^wz^m-^itxmm-r^m 
^iz-oi^^xmmLfzf)^. :itnt-m\zr€r, cm^j^^i- 

nmm^^^m^itx^m-^n^i: 
t£^±mmm<Dmmit, ^a-yf-^mmizm^-r, 

i:'«?D->5^>i'1f^t7^3.U->'3>5'-1'Alt^) 

^msimr^mmt:mELWK>m^^j;:o\zLX'bj^\f^, 

L<;^j;t^*^ 5=^^^— >3 >iS''f AT^-^TS^'tkt^W;*:^ 

«ii>^i:t>o i^i;<. ^oi^T-^^^izimr^m-^x 
wz'^mmmr^t. ^n\zj:^^m<Dm'^ mmm 

7!)'i:k^<U^<DX. ttf^VKUl^t^. ^oy^^<Dm(D 

:k^\^^mt$.xit. ^mtmLxhmmit{}^u^\ 

T. zti^^m±^m.Lxm'^(Dy'--iS'^^WL?i»-r^ 

[0 0 3 3] Sfc, ±SBOllM®fgSlT'«. M I D I X 

-^SriSlf^tUT. 3:©M I D I ^-^s^mizi^mm 
m^^m.sim-r^m'^iz^^^xm.mLrziti^, ctifcise 

>3> («^3SgS§©l9:^gES) v'-ifts.E. mK(D 




(Dm^^mtl'Xt<Di&m'r—iS' (wa v e_d a t 
a) ^(D^<D<D^'J3.a2, T^S-t)-^. f 1 (wave 
data) =wave data mod2t.LXh 

■ft. f2 (wave_data, sample_poi 

nt) — (wave data + sample poi 

nt) mod2i:UTt>J;ti. 0 5Rt;06(D^JgG) 

mmxit. & (Wsm) >^)um\zm^9!\^m(Dmm^ 

gB^j- /{»i#«E-r ■& £ ^ ® w ^ is a & :/ o 7 A 5^ X 
[0 0 3 41 ±^(Diiig®jgfiT«, ^m^nrzm^m 
\z-o\,^xmmLrzi>\ mmmizii\,^x. m^mm cru 

"f-misti^^oymmzm^ysmxitmmh v < «->x5^a 

O J; ^ Um^^ L < ttSSlCi5l^T fejgfflTS ^ t 

SfflL;t«^?^ i-ruio-^i^mmm {^#s:z^/x« 
^« (-rfito^Mswffl) f*#Rt;t/xtt;^ai^«s:7 

m^z^witmr^ m^r^) ^tt, ^n*^e>, cm 
si-r^ (#-^-r^) iitts^-r^ (^m-rs) 
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^i-miBSi^n^c (#-^$nfc) t^-^' (rut>-^^^m 

T«i6&-r-&=t5tcLTt)J:V^L, ^yh'y-i/^mCX 

[0 0 3 5] S3(7)7.5^>y:^3 BT«, ^^Dv^t^-y 5^— 
^coffl<& 1 iftt-f >i"J ;*> hMS-r^«^»c:pi.iTUi 

S«:iia^iS'-f 5>^^ (^^x-^'ScSt*^) X^KiZ 

A\ AND (i^sii) , OR (^sfo) . xoR mm 
Tc, m:si<Dmmmm'S:mr^^\zi.x'b^\>\ 

m&mz^y)^t.\zm'^^%<DX'^ri\t. cnuA^i- 

liTtt. :^P^7A^x>v5^-^'©«mi^'f5>:yff 
\^tzf)\ c:n(cPEe,-r. /hfiS^^ (0iJx.«8/Mii«;^j: 

mm.-t^^'^\z-D\<^xmmLfzf>^. m i d 1 5^-5- 

JKf'-iS'Sr^*5-frTlB@-r^«^{C. MIDI 5^-iS'(C 
jS>g7'-:^<CM I D I x-^'©— SP*^t>-frTlH®T-5 

[0 0 3 6] tiii. ±M<Dmm(Dmmx\t.. m^m\zm 
^0:>^u^^y'^mwz^mum.-t^m'^\z-z>\^yxm.m\^ 

ffi^, ^<K)=f-^j&^\zmt^^n^^<om<Jim^<r>m 

m. y\-KID (^a^, figfflOS) ti.E<D 




D I y'-^i!)^e,i^m^n^m=f^m<DmniiLxm^ 

:i<Dm'^. nmmmmmmmmm'^izit. m i d i 

¥immm) ^mm(r>^mmmn\zmibTht5ZLt.ifl-Q'^^ 

LU^o ifc. ^y^—^y h'Pmf-y^-)Vfs.ii(D I D 

CO 0 3 71 ±JBo||*6<0}gfigTtt. Sffia^iSffi (T 

;Jt)b^{^M1ff#) ^^M I D I =f—S'(r>^u-^j-^m^ 

L/i*i. z.<om^1iii, MlDlx-;J7 (■r;a:to-fe±S 
^*5^n*«*S. ^Z.Xs MIDIt"-^ (T;5:t)^i 

^, :i<Dj^o\z^y'-^mi<Lm<Dm^m^n^ :>^-^ t 
mmm) iz^^7'—$'n^mm<Dmwm^^rm. x$> 

-vm\zri\.^X\^m^^^'^^t^ii\ **6<jfc:t4, ±12 
=f J XA ic2|s i;fcm3£oS^ilia[*fT;fic 3 :i t {c i o 

[0 0 3 8] 08JCi5l»T. TsJ-y-fB f*M1f 
{.Z.<DmX\tM I D I f—^) ©4^— Jj-W ^> Ht^— 




Id. MIDI f—Sfn (Standard MIDI 
File: SMF) <r>^tl^<b^—:t>^^>V-'f—'9'^ 

•fu V A5^x > vx— tS'^^ > h p— ;i/5=^x > vx— 
^'/j:t*CD&ffi©M I D I 5^-:$'^iii;>:momb. ?fom 

■^ntzM I D I 5^— ^'d^^^— ;t>'f'S> h^-'^KON 
Xh^fi^EolJ^'^n^i^. +— :^>'f ^> h-r— rS'd^e. 
i^SM I D I 'f—i'mSUF 1 -r?5:*3-fe. M I 

D I ^-iS'mit. =^^— :^->X5"-i5'X/N''f 

^rw '^>K5='— ^J'-^. cinR5i-cD:7'Di^^A^x>>? 

y Vr—SfO^U I D I X— 5'^JSMF 1 SrHOmfroT 
SS. C105^^— ^>-f'^>hT'— ^'<7)M I D I 7^— ^?|J 
SMF 1 ttT^zLU— v'H >iJ''f ADi3A'f h©^— ;** 

WOhx— ^'^iJSMF lco*#:«»Jttig9 (A) ©J; 

[0 0 3 91 ^iCtC. X5^-yy8 2l?tt. Z:©4^-:t>'f 
^> hr"— 5'?"JSMF 1 rt{c5i-t![bT»#ii=^tlS'<# 

(z:G)etl-e«tt^S«T;a:*5^Ha^©^f^*i« 

3T-«, ±ie#S««x-5'^J (tt^^«tl.T#^-r 
-Slf^) ASCI I (Dx-i5'>?iJcO 1 A'-f h5)-^A* 

-i M/v'X5'BRfCfe^-r-5, «SJ;^(S, lYJl = rs 9 
HJ ^AW hUv'XiJ'BR{C*&iWr-5t. ^n«09 

(E) Jc^fioic fo 1 0 1 1 0 0 1 Bj = rs 9 

Dj (D^oti\i.vVm\Zti.^, SAc. U->*X^ j {CA'-f 
h-U'>^X;5'BR®t'-y hgSr^-Tx— ^' (m« li'8 
DJ ) €:XhT-rS, Xx-v::^8 4T«. UvX^' j ® 

ffi^^. lMii>b;tM^U>^X^ktc7.hT-rs, Xx-y 

T'ssTti. mtmt^^—^y-^'^yv'f-d'n-±(r> 

n*=^^-ll4i-ffiUv'X:?d k e y JcfeiWrst ifct'^ 

T«. ^^<D=^^-^w<>hx— ^'w^^i7&^e>(^(o^— 
n\%-{^yv(r>mfii-^^-tm^^xh^. ^^^yv 

-?-©ife*©ii^i-MS:'><P->xw'lliJ-fflUv?X^'d ve 1 

tdt&^-rs. ^tz, ^^yhmff^n<D^—zi—\'y'—'$' 

NOTEn^, ^(D:k<D^^yhmifnn(D^—:J—\i'T 
-^'NOTEn+l*»^5l*g[L. ■€-C0iS«©II^J-flli£+ 
— S^}-fiiUvX^dkeylc*&S^t--&. c:n«Cj;oT0 
9 (B) (DJiofSim^m^—i'M (dkey, dve 
1 ) t)Wf&^n^o 

[0 0 4 01 Xxv:^8 6Ttt, ^(D^^my'-^M 




(dkey. dve 1) Icm^WHS f (d k e y. d 
ve 1) (DjflS^iSSLT, ^<7)aT(4b:>y hLSB©ffl 

Cirowa f (dkey, d v e 1 ) tt, + 

-M^ffid k e y .h'^Dv-T^^'^^J-ffld v e 1 tO^fh 

(dkey + dve 1) *d<e6-5C:<»:*^e>fj:oTI/i-5, 
09 (C) tt. ^m^mv'-i'M (dkey. dve 
1) m<D^-^^i&dkeyt-^ni^y^^m6^Mdve 
1 i«-&tKi (dkey + dve 1) ^m^T^i>(DX' 
Sb^o m9 (D) tt. #^tHS (dkey + dve 1) 
««T&e«;/ hLSB«fit$r^-r. AWhU'v'X 
^'BRCO««^ffi®Htektt. g±ti:t-> h«:k = 7 t 
L. «Tfi^b*>y h^k = 0<i:-r^. 0 9 (E) iz^^tl 

tzn^ hUvx^BRtD^s^ffi ro 1 0 1 1 0 0 1 Bj 

O0iJT«. a<93«k = 7lCJ:oT«fe£iBiJ (Sifi:) ® 
If y h© roj (dkey + dve 1) (El 

9 (C) Ttt 0*2 4DJ ) ®LSB (0 9 (D) T« 

roj ) iivm^n^o 

[0 0 4 1] Xxy:/8 6AtNOTi&n«. X7^y:;''8 

8ICfT<, X7^-yy8 7-Ctt, -^^yhm^nHO^^a 
vx^ x-^ V E L n+1 ©MfC^^O^Stm («ajx«m 
= 1) frJn^b. ^-f^yvmnFnHCD^Ui/^^f— 
i57VELn+l©fflS:^M-r^<, •r;^.!:*^*., X5=--;/7'8 6 
T©Jt$!^«SS*^^— i6:T*n«Xx'y7'8 7-ir'^DvT- 
WX— 5'VELn+l(D^M (mOiD^) SrtTJi-S*^, X 

;J'VELn+l«^SU;f5:t^= ;i<DJ;'5 {CLT. ^— ^> 

xwm^n. 0 9 (F) \zm^-r^^ofi. ms.mm-^ 

*T{ib*-> hLSB©ffi<£Sfe-r§^<>:(CJ;0> — gcT 

nrc:+-:t hx-5'?iJSMF 2 lC*itt^M5J-ffl 

x-^'*fft©^tffit (dkey + dve l) (D^mTiSL 

^fcCDtfi-So Xt-'^T^B STttUv'X^kcDMSrlM 
i!^T-5. Xx-y^S 9T«'f'^>h|llJ!=nSr liiJPLT 

Mfr-r-5. ^^^:^c:, xx-;/:^9 o-e«. s»T$nfc'r'>i> 
?ij s M F 1 comm^mj i^rzu^^n^-r^o n oT$)ti 

ti. Xx-yT'g UC|f€f. k<0-ed&-5*^S:ii'^-5. N 

HLT, ±^(^7,x-y7'8 5~9 0<D5aS€ri«i93I-r. 
[0 0 4 21 ±m<D7.^^yZf 8 5-^9 0<D9}m<Dt^0m 
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MS mz.^m9 (e) <d ro i o 1 1 o o i bj ) © 
iiiiMa^o^ 'A(DjioizLxnt:>n^o sr. 09 

(A) ©x-^'^lJSMF 1CD«^. SHiJ-Mx-^'M 
(dkey, d v e 1 ) ^O'&thfii (d k e y + d v e 

1) (D^-i^miiLT\t. 0 9 (C) lC^-rJ:^i^x- 
^'?njr2 4. 22, 21, 28, 9, 41. 22, -1 

Mx-^'jt* (dkey, d v e 1 ) O^WM (dkey 
+ d ve 1) <DST{4f-;/ hLSB (09 (D) ) tA* 
hU>'XiS'BRW£{il*^^JIi#JCt'>y h|^±70tltt!^^ 
n. #H.i (YES) «^{CtJ+-;r>'f'^>h-x-^' 

Jtl5tC^-5, l|L<;^Jl^ (NO) «^tC«^<^f-y htC 
H^t"-2) 2 :t W h'T—^(D'p(D'^^m<D 

^—:i■>^^>h'f-1$'(n^a'>7■^^Z^^m m^it 
m=l) €Sn^LTK'^D->x^'<aS:^Hl,, *co;&fiiJ 

TJll:;^^:Jt^^^n■s^:i:^c^5:0. i^^, 09Ox-:5'0ij<o 
«^fc«, 2#g©S^)-fflx-^'»®^fHi[©«T(it' 
•y KLSBtA'-f hU-v'X^'BRODfed^e) 2#aotf-y 

hra±*^^L<;^£iiCDT'. ^nfcH^-r?>M i d i x- 
Dv'x-f ir4 5j \z rij ^rjp^LT, ir46j izmw 

->x^-(OM7{»^ 0-4 6J (C^5$n-2)t. ^^nidioTS 
mS<Dm^my'-^ (dkey, dve 1) it (14, 
6) i/iO. -^-W-^fMl (dkey + dve 1) r2 

ffl©«Tfi:f-y hLSB« roji (c^M^^-So 

cD^MSni'hSSScDftT^e-y hLSBi:3#lCD/N* 

±<Dit^mm\z^^. :i(DJ:o\zLx, mmzitmum 
t^u->^^^(D rij (Dmw-nsM^not. smmt 
6#BO'<D->x^'tct) rij T&^Jn^^n-sct 

-So Jy,±0^fflS©i|g;§|. MIDI x-:$'?iJSMF 1 <7)3 

7j saJ6#BW'^PvT-'i' r7 3ji <c^ti^*n nj 

d^Jn^^tlT, MIDI X— ^^JSMF 1 *«M I D I X 

— ^'?IJSMF2 (09 (F) ) <DJ:3l3^M^n^„ 

[0 0 4 3] 7.7- yz^ 9 2X'it. ^mm<Diimmm^m 

Jlllf^©! A'-f N^UvX^'BRfC-fey hf*. 

T, *fi^<»:l^^©Xx-yy8 3~9 KD^aa^^OiI 

NOt;Ji:»9. 0 8O^!aa$«IT-rs. Uis, ±S1f«rt 
*-iiQ3S^$l7-r-5HaJC. XT->y::'^9 0*iYESt;»j£oAc 




(17) 



[0 0 4 4] ii^±<DJ;5{CLTf*Sit^^f**n-ri)5aS 
m^'iL^^M) <Dm.^f\.fz.U I D I =T—^n^M.¥ 2 

®J:5»Cf*S1S^^f**0^ m^TL3).m) ©M I D I 

■SlCtt. EttSSX«/N*-v7 7[5|?§*^^M I D I 
?rJSMF2$rS^i^aiLT, i^cDT^l/r/U XA(C?^i;;t 

Jffifi. ^I^tiEli 0cDJ;5;S*)iSTfT;i3;it7!»«i?^ 

I D I X— ^'51J S M F 2 ^^*-ai LT, CT^S: 
t)%f*MWffi) S:igiai-r'<#5'-^'5iJ S M F 2 
(X5=-v:^9 3) , SE^tllLfcM I D I t^-^'J'J 

7h^n^-{^yvm\z. m%mff-^n (dkey. a 

ve 1) Sr^J?) (X7-«>y9 4) , -ecM^i-fflx-^?* 
»{cm^®M^ f (dkey, dvel) (Ti^mm^ 
SO-&tt^fflS (dkey + dve 1) ^JSL (Xx>yy 
9 5) . *©#^fhfit®«T&t*';/ hLSBSriSmL 

■;/V9 6) o l/vX^' n cofitS^ liifipL, 

;/9 8<ONOSrSSbT>^5^-;/:/9 4JCMD. 7.7- yZf 
9 4, 9 5. 9 6®5affiS:«|l93i-r. #S««or'<T 
^^mU^IASt, ;^7^-yy9 8/&^YESi::^0, ^fflSi 

> S M F 2 Jci5ttSM^i-fiix-^'*tS®^fh 

ffi (dkey + dve 1) ©&«Ttelf-y hL S Btt. 

-r-2) ^1 i: J: 0 , B^/N'-y 7 r ^< U J:*v>T#lg1t« 

[0 0 4 5] e>^±©MSJCj;oT. 0 9 (F) 

(DM I D I 7^-iS'^JSMF 2fca^liT. 139 (G) O 
J:5;rj:||^i-{a7'— 5'*f (dkey. dvel) Ot'-^' 

(dkey, dvel) ©JQat?^ O-^ttMS (dke 
y + dve 1) $:SSLTI1I9 (H) (Ji^ots.^mmv'— 

f>y h L s B/}mtb&^nT\^^fzm^m^ (o^ o 

^^S1»a) Td5D. m9 (E) <i:l^i;t>©75iatB-S^ 
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ifS^ct^lcLTfoJct^o lJA±<7)J:3ir. cico^Jgeajf'J; 
□ i/T^W- 7^-:$' »Cj*-r S#®W«©Ji«6ii*-SiS[Srff 

^mmmmn^ri^^ii\z^o, mtb&Ajfdttmmm 

T«. 09 (D) ©MI^^!!lSx-^©«T{4t•■y hLS 
Bi:0 9 (E) OTA*-f ^^->'X:$'BR©rt§t^ifct^-r 
(YES) m'^izit:k(D:km<Difyhm±=tit^v, m 

L.</jti (NO) «^fc«^(7)b'-y hfcK^-r^2o« 
hx— 3'<Z)'<P->5^^' (cW^m (0iJx«m=l) <&JP^ 

rij (c[se>-r, irsj ^ rsj UEX'^i-oXhJ:^^, 

[0 0 4 6] l3iiS. 0 5(D«^^«frJ-#SaS2T«, 5^ 

7 hfjii£ti,^^rz%(Di)mt>nrcm^x"b. x^^w" «y h 

ic J; T^M^ x-^' tcM^ L (.i||ISc**iJffl-r ^ 
08-01 0«lliS<DJ^«8coJ;5lc. 

>^jm\zmmi^xi4m^m<Dmtbi^^!i}im^m 
-r^o\z-r^z.ttiiX'^^. 08 t^, ^—^t- 

>-i^y hx— ^'OM I D I X— 5'5USMF 1 iC^fLT 

)ii»fcii^>ffi€r**. ^rnzmLxmamm^mm\zn 
m^nrc'b<Dm±xm8tmcj:otmm^m-r^oiz 

D I X— ^^JA^ FD, 9n, 3 c, 4 0, D, 9n, 3 

c, 7 f, D, 9n, 3c, 10, D, 9 n, 3c, 7 

f. D. 9n, 3c. 7 f. D. 9 n. 3c. 20. 

D. 9n. 3c. 50. D. 9n, 3c. 7 f - ' • 

^ (Dm^mtd V e I it, r3 f. -6f. 6 f . 0. 
- 5 f . 3 0. 2 f • • • J <D^O\Zf£^o Cl^LT, H 



# 

^m<D:k^^t)io^2 f<Dm'^^f^imm. 3o~5f 

m\t2^<Dl(D3m. -tUt}-^! 2. 5/t— lr>h<h;^ 
7. 5/t— fe>hT$.SCt^Sc*-rs. ^ICDct^JCf 

[0 0 4 71 ±^(D-r^x(DnmmizmmLx, 

X0mmm\zisi.^x. m2xm=i^^^i tLx^^nrc 

o uM'f'mm^mK) m o ^^mxx^if-m^^mmt^ z. 
Lti^x^^. ^fc. ±m^^mmizis\^^x. iimmm(r) 
r^x=s:^m^mp^izm^ii,ts mtb^hts) z:iiu<. 

o\z\^X'h.i:i^mtidmx$>^o ^(Dm-^. iSlf^rt 

izm.^^^uf)^^rcmD(Dimmmit. vtmrnmiz^-y 
y^mom'^rimmzsim.vxi5f,^xhj:^^o ±ie<7)-r 
^x<Dmmmizmmhx. nmmm (^2®mffi) 

y i^ry-.^^^\^xmm-r^.i^oizi.xhi:i\ ^<Dm 

[0 0481 
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[021 ;i<D5g?B»c#s«^w^5aa->x5"AtLT 
[041 0 3 {cfie^ Tisis^ nfc«^*^ e>tt^*« 

[0 5] 0 2©/'\-Ht7xT^fflliTllfT^ns«^ 
1'— h0. 

[0 6] mb\z'^^xw&^ntz'^mi)^(^m=f-m^ 
jaa) ©-iiJS0ij2:s^-r7D-5^^-h0. 

[071 02tC*lt-5^^lHl!iS«C:teV^T^^SnS* 
[08] 02«A— Kr^xT^ffltvTHfirSn-Sm^ 

€=sf^t#^aa (i2itMS) cDm.\zm<Dmm.m^^-rya 
[0 9] 0 8 5 g2maRz>'0 io\zm.o w^sa 

[010] 08{Ct!eoTlBtt^ti;^c1*ffi7{>^e.«T«^ 

1 «^^i§ 

2 1 CPU 
2 2 ROM 
2 3 RAM 
2 4 

2 5 :7D-ylf-5'-cXi' H7-f3^ 

2 6 li^ 

2 7 n^)V7.^y^ 

2 8 ^^lel8S 

2 9 =f—^W7 Y 



(19) 
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mi] 



SMFl 



(1 1 



9) 

2 



BFl^ 
(16 6) 



(ASC 



(8 9) , 

1 1 : V: 



SM^2 



(8 9) 



la9l.32,6<0.91.33k52,a91.34,63,D,9U 32,63;aOT,34,7ia91.38,91,IX91,33.4iD.91.35^ • • • | 








7% , 








1 0 1 1 1 0 1 0 1 0 1 






-r 


Itftfhsml III 








1 T 1 0 1 T 1 T 1 T 1 










1 R 91, 32. 64» a 91, 33, 52, a 91, 34. S 


a91.32.53,a91.34.^a91,36,gaft91.33,^D,91,35,82,D» • • • | 








r T ^ X X 


1 1 






1 0 1 0 1 1 1 1 1 0 1 




-h 




TtrvKKteT T T T 


1 0 1 






1 1 1 i 1 0 1 i 1 1 1 


) 


1 B, 91, 32. 64. D. 91, 33. 52. a 91, 34, @ 


D. 91, 32. 53, D. 91, 34. ^ 0,91.36.13 IX 91, 33, p 0.91, 35. 82, IX • ' ' | 








^ ^ ^ ^> 








1 0 1 0 1 1 1 1 1 0 1 










1 ° 1 






1 1 1 1 1 0 1 0 1 1 1 



[02] 



[071 



11 25 



7/^ 



< 



26 



27 



ROM 



13 21 22 



RAM 



23 



28 



$ m 

24 



12 



1^^ 



oriooi 



> 



1 

29 




[@5] 



END 



c 



:> 



51 
S2 
53 
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3X 







BR<=| 





MIDI 7^— ^'^W^b-T^— ^SrSt 19 Wi- 





33 



34 



35 



36 



NO 




3T 



3S --^ 
39 

3A 

3B - 
3C 

3E 



B F 1 «=>tf h^lW^blR «3 ffi L/cl Ifs/ h 



BF2<='fl (a, b, c) (OiS^ 

4^ 



BP 1=BF2 



NO 



COC+l 



MIDI y^^-^'m'PCDy^—^ff) 




3H 



I 



(21) 
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14] 



(5 
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